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The second COVID-19 wave of 2020 in Italy: A brief analysis
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ABSTRACT:

Introduction/purpose: Based on the results obtained previously, the second wave of Covid-19 infection is analyzed and some
predictions on its evolution are given.

Methods: A model of population growth giving a differential equation has been used to describe the pandemic wave.

Results: The second wave of infection is essentially on its peak in the middle of November 2020 and will not decrease very soon.
Conclusions: The second wave is not going to end in the year 2020 and it will take some time before a status of relative normality
is restored.

KEYWORDS: Coronavirus, COVID-19, differential equation, data fit.
Pe 310Me:

Beeacnue/ueab: OCHOBBIBAsICh Ha IOAYICHHBIC PAHEE PE3YABTATHL, B CTATBE IIPOBCACH aHAANS BTOPOi BoaHb! nH$ekuun Covid-19
U IIPHBEACHBI HEKOTOPBIE IIPOTHO3BI €€ Pa3BUTHUSI.

MeToabr: AAsT ONHCAHHS BOAHBI TAHACMHUH HCIIOAB30BAAACh MOACAD POCTA HACEACHHSI, Aafomiast AUPPEepPEHIIHAABHOE YPABHEHHE.
Pesyabratsr: Bropast BoaHa sapakeHnst pakTUaecKn AOCTHIAA CBOETO IHKa B cepeante Host6ps 2020 roaa u B Gamxkarimee Bpems
HE YMEHBIIUTCA.

BeiBoasr: B atom 2020 roay Bropast BOAHa He 3aKOHIHUTCS, TO3TOMY HaM IIPUACTCS IIOAOXKAATD, KOTAQ HACTYIIUT HE30IacHOE BpeMst
U MBI CMOXXEM BEPHYThCSI K COCTOSIHUIO OTHOCHTEABHOM HOPMAaABHOCTH.

KnwodueBno e ¢ o B a: koporasupyc, COVID-19, snddepenimarbHoe ypaBHEHHE, COOTBETCTBHE AAHHBL

ABSTRACT:

VBoa/umm: Ha ocHoBy nmperxoaHo aobujeHnx pesyarara, aHasusupad je apyru tasac uHdexnuje COVID-19 u para cy Heka
npeABHbal-ba O HEr0BOj EBOAYLIUjH.

Metoae: Moaea pacTa CTAHOBHHILTBA KOjU Adje AUEpCHIIMjaAHy jeAHAYMHY KOpHILheH je 32 OMCUBaEbe TAHAEMH)CKOT TaAaca.
Pesyaratn: Apyru rasac mHEKIMje HAAASH Ce HA BPXYHIY cpeanHoM HoBeMOpa 2020. roaune, u He odekyje ce A2 he oo merosor
cMamema Aohu Bpao Gpso.

3akaygak: Apyru tasac ce Hehe saBpmmtu y 2020. roaunu, na he npohn ussecHo Bpeme mpe Hero WITO ce BPaTHMO y CTaTyc
peAaTHBHE HOPMAAHOCTH.

KEYWORDS: xoponasupyc, COVID-19, audepennnjasta jeaHaIMHa, yKAAIAbE TOAATAKA.
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EouATioN AND FIT

The equation we have used in the model of Covid—19 evolution of a number of cases in time (Verhults, 1838)
is given by (Fabiano & Radenovi¢, 2020a)

dz(t) x(t)

dt a

(1)

where the total number of cases x(t) at a given time is given by

T 1texpl(b—1t)/d]

z(t)

)
while the growth of cases is given by its derivative
dz(t) ¢ { exp[(b—1)/a] }
dt o \(1+expl6—t)/a) ) ,
3

The parameter a is related to the growth rapidity, c is the asymptotic total number of cases, and b indicates
the peak position of the growth of cases.
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FIGURE 1

Number of new cases of coronavirus per day with respect to the date for the year 2020

Figure 1 shows the number of new cases per day of coronavirus in Italy with respect to the date. One can
clearly see two peaks corresponding to two different waves of the disease, the first with a maximum of around
6000 cases on the 26th of March, and the second one with around 40000 cases on the 13th of November.

In (Fabiano & Radenovi¢, 2020b) we have compared the current coronavirus pandemic to the influenza
pandemic of 1918 and gave some predictions on the possible future waves. Notably, in accordance with the
data of 1918, it has been predicted in Table 5 of the above mentioned article that the second wave of the
pandemic would have a peak number of new cases per day that has a fivefold increase of the peak of the first
wave. According to the above mentioned data the accuracy of this prediction is astonishingly good.

In order to determine the parameters a, b, ¢ of equations 1, 2, 3 for the second wave, we have done a fit to
the most recent data available for the coronavirus disease in Italy, available at the GitHub account (Ministero
della Salute, 2020).

The minimum value of new cases has been encountered on the 14th of July with 114 new patients on that
day. This will be the starting point of the second peak. The results of the fit are shown in Table 1.

TABLE 1
Fit for the parameters a, b, c of the second wave
Parameter Value Error Error %
a 9.88343 0.332 3.359
b 119.106 (0.558 0.4685
c 1.40299 % 10° | 4.605 x 10* 3.282

The maximum of the peak is obtained from the value of c¢/(4a), the parameters a and ¢ are linked
respectively to the height and width of the bellshaped function of equation 3, while b traslates in time the
position of the peak.



VOINOTEHNICKI GLASNIK/MILITARY TECHNICAL COURIER, 2021, VOL. 69, NO. 1, JANUARY-MARCH, ISSN: 0042-8...

As expected, the values of the parameters are much bigger than the one found in Table 1 of (Fabiano &
Radenovi¢, 2020a), because the peak of the second wave is much larger as discussed above, and the rise of the
peak is much sharper than the one of the first wave. Observe also that according to the value of ¢ obtained,
the total number of cases so far is expected to be not less than 1.4 million, more than 2% of the population.

Figure 2 shows the data of the second wave and the fit to the function 3 with respect to the number of
days since the 14th of July. The fit is prolonged beyond the current date of 17th of November, that is 127
days in order to give some insight of the future situation.
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FIGURE 2

Number of new cases of coronavirus per day with respect to the numbers of
days starting from the 14th of July 2020 and ending on 31st of December 2020

The bell-shaped curve is symmetric around the peak, therefore a quick raise provides also a fast decline of
the number of cases, albeit with a caveat that will be discussed later on.

The limit of 5000 new cases per day is crossed again on the 152th day, i.e. around the half of December. On
the last day 0of 2020, i.e. on the 170th day, there will still be more than 800 cases per day, resembling the same
situation already encountered in May. Depending on how many new cases per day is considered acceptable,
we will not reach again a “normal” status before the half of January 2021.

Yet there is a caveat. Considering again the global situation in Figure 1 and carefully observing the first
peak, it is clear that it is not completely symmetric, having a decreasing side lasting longer than the increasing
one. This is probably due to the fact that the quarantine rules employed are not static in time, and are
progressively relaxed, as the pandemic situation turns better, for various reasons, mainly due to the concern
about the worsening of the economic situation. It is also worth mentioning the fact that a part of the
population tends not to abide by the quarantine rules after a longer period of time, as it has been observed
particularly in the past summer when the pandemic was considered ended by many sources, some of them
apparently respectable.
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CONCLUSION

Cosideringall the reasons discussed before it is reasonable to conclude that the obtained fit given for equation
3 and shown in Figure 2 is actually an estimate from below for the return time to a normal situation, and
even though we have apparently reached the peak of the second covid infection wave, it is not going to end
completely in the year 2020.
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